Abstract: Due to the rapid increase in the use of mobile devices, mobile socialnetworking applications (MSNAs) have proliferated during recent years. MSNAs can provide social groups with a means to communicate among group members. Although studies have shown that social influence is relevant to individual and group collective behaviour, few studies have investigated the predictive relationships between multiple integrated social influence factors and the behavioural intention for the use of MSNAs. Therefore, we examined the effects of social influence factors (injunctive norms, descriptive norms, social identity, and group norms) on the continued intentions to use MSNAs. Data collected though the website of an online survey company yielded 830 usable questionnaires. We used structural equation modelling (SEM) to test the hypothesised relationships. The results indicate that injunctive norms, descriptive norms, and social identity were positively related to continued usage intention, whereas group norms were unrelated to continued usage intention. Understanding consumer decisions regarding the repeated use of an MSNA is necessary for mobile application (M-app) developers to design programs that ensure user retention.
Introduction
On account of technological improvements, wireless internet accessiblity through mobile devices has expanded the spectrum of information processing and communication regarding business and social activities (Zhang, Zhu and Liu, 2012; Tu, Yuan and Archer, 2014) . The use of mobile devices and mobile applications (M-apps) has increased, and numerous types of application are commonly used, which are related to navigation, photo and video, games, weather, music, health and fitness, etc. Taylor (2011) stated that among the various types of M-app, mobile social-networking applications (MSNAs) are the most widely used and fastest growing. Various MSNAs have been launched on a worldwide basis, such as Line, WeChat, WhatsApp, Viber, and Facebook Messenger. MSNAs assist users in communicating with others and sharing content by using handheld mobile devices (Yang, 2012 ) without limitations of time or location.
Although MSNAs are the most welcome ones in M-apps, few studies have discussed M-commerce applications (Chong, Chan and Ooi, 2012) . Increasing numbers of users have been using MSNAs; however, how to retain customers for certain applications has become a crucial question for companies designing applications. Due to the increasing importance of M-commerce, researchers have attempted to determine the factors that facilitate M-commerce adoption. Factors affecting consumers using M-commerce have recently attracted the attention of marketers and researchers. Numerous previous studies have investigated popular M-commerce services, and most of them have discussed factors from personal (Enrique, Ruiz and Sanz, 2007; Yang, 2007; Zhang, 2009 ) and system (Lee, 2005; Bhatti, 2007; Wei et al., 2009; Zhang et al., 2014) perspectives.
Social influence has been widely adopted to explain group behaviour and intentional social actions in online social networks (Cheung and Lee, 2010) , and several researchers have empirically studied how subjective norms are related to consumers using M-commerce from a social influence perspective (Bhatti, 2007; Wei et al., 2009; Chong, Chan and Ooi, 2012; Teo et al., 2012) . However, in these previous M-commerce studies, social aspects have been traditionally conceptualised as a single construct, and only injunctive norms have been used (Pihlström, 2007) . Ajzen (2002) suggested that subjective norms comprise injunctive (societal expectations) and descriptive components (the behaviour of other people). A study suggested that the components are separate sources of individual behaviour and are therefore crucial (Bailey, Nofsinger and O'Neill, 2004) ; however, previous studies have ignored the descriptive component of subjective norms. Furthermore, on the basis of social influence theory, previous studies have indicated that a person's behaviour is affected by three social influence factors, namely subjective norm, social identity, and group norm (Shen et al., 2011; Zhou, 2011) . However, although these studies have examined subjective norms, they have ignored the influence of the behaviour of other people. To determine the effect of social influence, examining the role of social influence factors in behavioural research from the perspective of multiple integrated constructs of social influence is crucial.
According to our literature review, no studies have investigated multiple integrated social influence factors (i.e., injunctive norms, descriptive norms, social identity, and group norms) as predictors of a person's behavioural intention. User behavioural intention for MSNAs from a multiple social influence perspective has been little understood. This study adopted a multiple social influence perspective to determine why users continue using MSNAs. Unlike previous studies, this study integrated the four social influence factors into the research model and investigated the effects of these social influence factors on the continuous usage intention for MSNAs.
The continuous usage is crucial for the success of mobile service providers in increasing revenues and profits (Zhou, 2013; Zhou, Li and Liu, 2015) , to designing MSNAs that ensure continuous usage which has become a critical challenge for application company managers. In this highly competitive business environment, application companies must understand user behaviour and related factors. As MSNAs involve multiple users interacting with each other, we propose that social influence factors may be crucial, particularly regarding MSNAs. A thorough understanding of the factors affecting continuous usage intention for MSNAs from a multiple integrated social influence perspective, application company managers can develop effective strategies for retaining users.
Literature review and hypotheses development

M-commerce and applications
On account of the rapid growth of the use of mobile devices such as smart phones, net books, and tablet computers, e-commerce providers have used the possibilities of wireless computing to develop M-commerce (Khansa, Christopher and Goicochea, 2012) , which refers to business activities conducted via wireless telecommunication networks (Zhang, Zhu and Liu, 2012) . Wei et al. (2009) stated that M-commerce exhibits unique characteristics and functions, such as mobility and broad reach. Consumers can access mobile internet services to listen to music, watch videos, play games, conduct business transactions, and connect to social networking sites and applications anywhere and anytime (Chong, Chan and Ooi, 2012) . M-commerce has therefore emerged as a new business opportunity and is a market with great potential. Bhatti (2007) indicated that M-apps are a type of M-commerce. Through the increase of mobile devices, the use of M-apps has substantially increased. Gartner (2012) , the world's leading informationtechnology research and advisory company, indicated that application downloads in 2012 numbered approximately twice those in 2011, and it is expected that the number of application downloads will increase. Research conducted by an online survey company showed that MSNAs are the most popular among all applications (ComScore, 2010) . The MSNAs on mobile devices constitute a considerable social network, facilitating the accessing of mobile communities in any place at any time. A survey conducted by Flurry (2012), a mobile analytics firm, indicated that people spend more time on M-apps using social networking than on the Web.
Social influences theory
Social influence refers to the manner in which people affect a person's decision-making (Foucault and Scheufele, 2002; Grenny, Maxfield and Shimberg, 2008) . Previous consumer research has suggested that reference group influences may lead to favourable and unfavourable consumer perceptions that affect behaviour (Amin, 2009) . Researchers have emphasised the role of social influence in information technology (IT) acceptance and usage behaviour, because social influences are crucial to the formation of intrinsic motivation (Shen et al., 2011) . For example, Jarvelainen (2007) suggested that someone who is meaningful to another person has a strong influence on his or her technology perceptions. Consumers might purchase and use certain mobile devices because of trends and the influence of others (Chong, Chan and Ooi, 2012 ). Kelman's (1958) social influence theory distinguishes three types of social influence factor, namely compliance, identification, and internalisation, which are often represented as subjective norm, social identity, and group norm, respectively (Li, 2011; Ilias and Zainudin, 2013) . Subjective norm means that a person considers and acts to follow the opinions of significant others to obtain support or approval from them. Social identity refers to a person's sense of belonging and the maintenance of a satisfying, self-defining relationship to another person or group (Zhou, 2011) . Group norms show that a person accepts group influence because of the similarity of his or her goals and values with those of other group members (Shen et al., 2011) . The social influence theory provides a basis for understanding individual social behaviour (Hwang, 2008) . The various social influence factors represent different ways of forming behavioural intention that is affected by other people. Previous studies have applied the three aforementioned constructs to explain consumer decision making such as online community user participation (Zhou, 2011) and the intent to use instant messaging (Shen et al., 2011) . However, few studies have examined how subjective norms are related to individual behavioural intention in terms of Ajzen's (2002) suggestion that subjective norms comprise injunctive and descriptive components. Most social influence research has defined subjective norms in terms of the influence of the expectations of other people (e.g., Wei et al., 2009; Chong, Chan and Ooi, 2012; Teo et al., 2012) .
Injunctive norms and continued usage intention
Injunctive norms refer to whether a person believes that significant others want him or her to perform a particular behaviour, which represents a traditional conceptualisation of a subjective norm, or a person's perception that significant others believe he or she should perform a certain behaviour (Fishbein and Ajzen, 1975) . Those referents may be parents, teachers, friends, classmates, and any other groups who are meaningful to them. A person tends to conform to the expectations of such people to strengthen their relationships with them and to avoid punishment (Bhatti, 2007) . According to Ajzen (2002) , injunctive norms are a part of subjective norms, which are a person's perception that significant others think that the person should or should not perform certain behaviours. In this study, continued usage intention refers to the tendency to continuously use an M-app. According to the theory of reasoned action (TRA), the opinions of significant others affect people's behavioural intention (Fishbein and Ajzen, 1975) . Chong, Chan and Ooi (2012) and Robinson et al. (2012) confirmed this relationship. Therefore, we propose the following hypothesis:
H1: Injunctive norms exert a positive effect on continued usage intention for MSNAs.
Descriptive norms and continued usage intention
In addition to considering injunctive norms, Yang, Moon and Rowley (2009) proposed that people learn by observing others, to reduce uncertainty when adopting new IT. A person who has exposure to certain IT before adopting it has an enhanced chance of understanding it and discovering its usefulness (Oh, Ahn and Kim, 2003) . Descriptive norms refer to observing and adopting the behaviour of others. This type of influence indirectly results from observing others rather than from the direct influence of social pressure (Lee, Murphy and Neale, 2009 ). Lu and Wang (2008) suggested considering descriptive norms as a crucial factor when investigating people's behaviour regarding certain technology, particularly highly interactive applications. Thus, descriptive norm involves the observation of other critical referents performing a behaviour (Ajzen, 2002) . Descriptive norms apply when consumers observe certain critical referents performing a behaviour, which represents the conceptions of what significant others do, and describes what is common or typical to motivate action by providing evidence of what is appropriate action (White et al., 2009 ). Lu and Wang (2008) argued that "when perceiving others performing certain behaviour, they [people] are more likely to believe that it is a sensible thing to do." Thus, people who observe critical referents engaging in certain behaviours are more likely to engage in the same or similar activities. Robinson et al. (2012) suggested that descriptive norms are critical antecedents of practitioners' intentions. A previous study confirmed that descriptive norms exert a positive effect on tacit knowledge-sharing intention (Yang and Farn, 2010) . Therefore, we propose the following hypothesis:
H2: Descriptive norms exert a positive effect on continued usage intention for MSNAs.
Social identity and continued usage intention
According to social identity theory (Tajfel, 1982) , social identity is a person's selfconcept reinforcing the conviction that he or she belongs to certain social groups (Song and Kim, 2006) . The groups to which a person belongs form his or her social identity or his or her group-member self-concept (Hwang, 2008) . Social identity is a psychological status according to which people are not separate individuals but collective members of a group (Zhou, 2011) . Dholakia, Bagozzi and Pearo (2004) asserted that maintaining interpersonal interaction is a strong driver for consumers to become members of a certain group. Previous studies have shown that social identity exerts a positive effect on behavioural intention in using a virtual community (Song and Kim, 2006) . Thus, we propose the following hypothesis:
H3: Social identity exerts a positive effect on continued usage intention for MSNAs.
Group norms and continued usage intention
From a traditional social psychological perspective, individual conformity is the propensity of a person to comply with a group norm (Park and Feinberg, 2010) . The social influence underlying group norm refers to the congruence of a person's goals and values with that of other group members (Shen et al., 2011) . In a social group, when a member's opinions differ from those of the other group members, the deviant member typically adapts his or her opinions to be more consistent with the group norm (Schminke et al., 2002) . Thus, members may alter their opinions to align with the relevant judgments of other members and reflect the group norm. Internalisation occurs because of the similarity between a person's goals and values with that of other group members (Shen et al., 2011) . The more group members are informally related to each other, the stronger the group norm is (Sanders, 2004) . A previous study suggested that when users determine that their values and goals are consistent with those of other members, they are likely to exhibit active participation intention (Zhou, 2011) . Based on this finding, we propose the following hypothesis.
H4: Group norms exert a positive effect on continued usage intention for MSNAs.
Research design
Sampling and data collection
We used online questionnaire because of the ease of using them to target respondents who have used MSNAs on mobile devices (Chu and Lu, 2007) . We uploaded the questionnaire to the website of an online marketing survey company in Taiwan and made them available for 1 month (December 12, 2012 until January 12, 2013). Taiwan was chosen because approximately one third of the population in Taiwan owns a smart phone or tablet computer (Chung and Lin, 2012) . We requested website visitors, who were existing users of an MSNA, to participate in this survey, and stressed the importance of the research objective and respondents' cooperation. The questionnaire instructed participants to consider their "currently most used social networking application," and to use scales to report their perceptions regarding social influence factors and continued usage intentions for that MSNA. Although no incentives were offered, the online survey yielded 830 usable questionnaires. The online participants comprised 56% women, 82% of them were between 20 and 39 years of age. Regarding participants' most used MSNA, 65.6% reported LINE, 11.1% reported WhatsApp, 11.1% reported Skype, 6.0% reported Facebook Messenger, 2.7% reported WeChat, and 3.6% reported other MSNAs.
Measurements
We designed our research model and determined the measurement items on the basis of previous studies. We modified certain items to be more appropriate for this study. Injunctive and descriptive norms were measured using the two-item scales developed by Ajzen (2002) . We measured social identity using four items that we developed on the basis of Lee et al. (2011) . Group norms were measured using the 2-item scale developed by Zhou (2011) . Finally, we modified four items from Read, Robertson and McQuilken (2011) to measure continued usage intention. All items were measured using a 7-point Likert scale (ranging from 1 = strongly disagree, to 7 = strongly agree). We included questions related to demographics and M-commerce.
Data analysis and results
Measurement accuracy analysis
We tested the research framework and hypothesised relationships using structural equation modelling (SEM), which involved measuring the structural models. In the measurement model, we conducted confirmatory factor analysis on the 14 items to identify whether the measurement variables reliably represented the latent variables. We assessed the reliability of the scale items using composite reliability (CR) and average variance extracted (AVE), and determined convergent validity using the lambda value (Hair et al., 1998) . We assessed discriminant validity by applying the square root of the AVE. We used CR and AVE to test internal consistency reliability and set the thresholds of these indices at 0.7 and 0.5, respectively. Table 1 shows that all values exceeded the recommended levels. Thus, the result provides evidence for internal consistency reliability. All lambda values were higher than the recommended value of 0.5 (see Table  2 ), confirming convergent scale validity (Hair et al., 1998) . In addition, we used the AVE value to evaluate the discriminant validity. Table 1 shows that the square root of each construct's AVE value exceeds the respective correlation factors, indicating discriminant validity. Table 1 Mean, standard deviation, and correlations among the latent variables 
Note:
The square root of average variance extracted for each construct (on the diagonal) Scores: 1 -Strongly disagree; 4 -Neutral; 7 -Strongly agree.
Model fit assessment and results
To test the hypotheses, we employed structural models using LISREL 8.7.χ 2 /df, which is 5.39 higher than the commonly cited threshold, because the χ 2 /df relies on the sample size, which is unstable (De Dreu et al., 2001 ). Thus, we included several other commonly used measures of overall fitness in LISREL for the model assessment. The value of NFI was 0.99, CFI was 0.99, IFI was 0.99, GFI was 0.94, AGFI was 0.91, and RMSEA was 0.073. The overall results suggested that the research model provided an adequate fit to the data (Hair et al., 1998; Tsai, Cheng and Chen, 2011) . H1-H4 predicted that injunctive norms, descriptive norms, social identity, and group norms exert a positive influence on continued usage intention for MSNAs. Our results partially support these predictions, indicating that injunctive norms (H1), descriptive norms (H2), and social identity (H3) are positively related to continued usage intention (H1: γ = .10, p < .05; H2: γ = .35, p < .001; H3: γ = .31, p < .001); however, group norms were unrelated to continued usage intention (H4: γ = -.03, n.s.). The explained variances by predicting constructs were 45%. Table 2 Convergent validity test results
Constructs
Lambda-x Theta-delta
Injunctive norms
Most group members who are important to me think that I should use this social networking application.
0.94 0.12
The members in my group whose opinions I value would approve of my using this social networking application. 
Conclusion and discussion
The rapid increase in the use of MSNAs necessitates an enhanced understanding of consumer behaviour. We developed an empirical model and determined how four social influence factors (injunctive norms, descriptive norms, social identity, and group norms) affected consumer intention to continuously use MSNAs in M-commerce. The results indicate that injunctive norms exert a positive effect on continued usage intention, which is consistent with the results of previous studies (Chong, Chan and Ooi, 2012) . Similar to Song and Kim (2006) , we observed that social identity exerted a positive effect on continued usage intention. The results confirm the effect of descriptive norms on continued usage intention, which has been examined in previous studies (e.g., Robinson et al., 2012) . However, group norms do not increase continued usage intention, which is inconsistent with previous study results (e.g., Zhou, 2011) , possibly because we defined a group norm as a person's perceptions regarding the congruence of goals and values with those of other group members (Shen et al., 2011) . Previous studies have suggested that dysfunctional outcomes occur if group norms are not task-related (Langfred and Shanley, 1997) . A task-related group norm promotes task-related behavioural outcomes. In contrast, behavioural outcomes may vary when group norms are not task-related.
Theoretical and practical implications
This study clarified how to facilitate continuous use of MSNAs applying a social influence perspective. Although empirical studies have examined the effect of subjective norms (injunctive norms) on the behavioural intention regarding M-commerce (Yang, 2007; Bhatti, 2007; Wei et al., 2009; Zhang, Zhu and Liu, 2012) , few studies have investigated the effect of subjective norms on the use of MSNAs (Chong, Chan and Ooi, 2012) . In addition, previous related empirical studies have not explored the integrated effects of different social influence factors (i.e., injunctive norms, descriptive norms, social identity, and group norms) on behavioural intention to use MSNAs in M-commerce. Thus, one contribution of this study is its establishment and investigation of a theoretical model that integrates the link between these social influence factors and continued usage behaviour regarding MSNAs in M-commerce. Due to the importance of social influence on collective behavioural intention, obtaining an enhanced understanding of the effects of various social influence factors is critical for researchers. This study contributes to the literature on social influence and MSNAs by investigating the effects of different social influence factors on behavioural intention in the context of MSNAs. In addition to academic implications, this study has critical practical managerial implications. First, the results reveal that both injunctive norms (societal expectations) and descriptive norms (the behaviour of other people) are positively related to continuous usage intention. Application designers and managers should develop recommendation and participation mechanisms to encourage users to recommend their MSNAs and actively share information by using their MSNAs. When people recommend an MSNA to their friends, injunctive norms emerge, whereas when more people join an MSNA and more information is shared, descriptive norms develop. Both the recommendation and participation mechanisms may result in continuous usage intention. Second, the findings suggest that continuous usage intention toward an MSNA is affected by social identity. When users feel a sense of togetherness, closeness, and belonging toward the user group of an MSNA and exhibit positive feelings during the interactions with the other users, they are more likely to continue using the MSNA. This result suggests that application administrators should provide more social interaction functions and encourage group members to use certain features of MSNAs, such as chat rooms, presence awareness, and group activities, to develop the feelings of togetherness, closeness, and belonging toward the social groups using MSNAs. To summarise, MSNA administrators can apply the findings of this study to determine social influence factors when attempting to influence consumer intent regarding continuous use of MSNAs. Our research findings can aid MSNA managers in developing effective retention programs.
Limitations and future study
This study exhibits certain limitations. First, we collected data only of Taiwanese users. Thus, the results might not be sufficiently generalisable. Future research could distribute questionnaires in various countries. Second, although the factors identified in this study were consistent with those of previous studies, researchers could add related constructs to conceptualise application adoption comprehensively. For instance, 'experience' could moderate the effects of injunctive norms, group norms, and social identity differently (Shen et al., 2011) . Third, this study relied on self-reported measurement, which may have led to certain common method variance and response bias (Morwitz, Johnson and Schmittlein, 1993) . We used multi-item measures to limit response-consistency effects and certain methods to test the data reliability and validity. However, cross-validating the results with experimental research and employing a longitudinal approach would be useful. Fourth, MSNAs have recently been widely studied in both business-to-business (B2B) and business-to-consumer (B2C) research. Whereas we only surveyed B2C markets, future research could explore B2B markets. The results of this study have direct relevance for practical applications and are anticipated to inform future research on M-commerce.
